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INTRODUCTION   
Milk	 is	 a	 biological	 product	 that	 contains	 a	
large	number	of	constituents	important	for	human	
health	(Davis	et al.,	1983).	The	somatic	cell	count	
(SCC)	 is	 one	 of	 the	 most	 important	 parameters	
used	to	assess	the	hygiene	state	of	milk	as	well	as	
its	quality	 for	processing.	The	SCC	 term	 includes	
all	 types	 of	 cells	 and	 it	 is	 a	 reliable	 indicator	 of	
the	 immunological	 activity	 of	 the	 mammary	
gland	and	health	state	of	the	udder.	Each	cell	type	
holds	its	own	specific	function	during	an	immune	
response,	 therefore	 the	 distribution	 reflects	 the	
immunological	 status	 of	 the	 mammary	 gland	
(Fetrow	et al.,2000;	Halasa	et al.,2007;	Geary	et al.,	
2012).  
The	 number	 of	 somatic	 cells	 found	 in	 milk	
is	 relevant	 for	 quality	 assessment	 but	 it	 is	 also	
essential	to	correlate	it	with	a	cytomorphological	
examination,	 by	which	 any	 kind	 of	 health	 status	
alteration	 can	 be	 detected	 more	 efficiently.	 It	
was	 revealed	 that	 milk	 from	 	 healthy	 udders	
with	a	very	low	somatic	cell	count	normally	has	a	
higher	amount	of	 lymphocytes	and	 low	amounts	
of	macrophages	 and	 polymorphonuclears.	 There	
are	 not	 many	 detailed	 studies	 concerning	 the	
numerical	 variations	 within	 the	 somatic	 cell	
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lactations.	 It	was	 found	 that	during	 the	productive	 life	 the	percentage	of	 the	milk	 samples	classified	as	Class	 I	
(<200000	cells	/	ml)	and	II	(200001-400000	cells	/	ml)	is	characterized	by	a	descending	trend	in	quality	associated	
with	a	significant	increase	of	those	classified	as	quality	class	III	(under	1000000	cells	/	ml)	and	IV	(1000000	cells	
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parturition,	 especially	 in	 those	 quarters	 that	 are	







also	 the	 possible	 risk	 for	 the	 consumers’	 health.	
Normally,	 somatic	 cell	 count	 from	 healthy,	 non-
infected	glands	should	be	lower	than	200,000	cells/
ml	and	a	SCC	between	200,000	and	300,000	cells/
ml	 is	 indicative	of	a	degree	of	 infection	or	 initial	
stages	 of	 infection	 or	 	 diminished	 general	 udder	
health	(Dohoo,	1993),	or	may	raise	suspicions	of	
infectious	mastitis	 in	the	cow	(Smith,	2006).	The	
maximum	allowed	 limit	 set	 by	 the	UE	 standards	
is	 400.000	 cells/ml.	 Although	 some	 countries	
have	milk		SCC	legal	limits	above	the	EU	standard	









MATERIALS AND METHODS   
Sample collection and preparation
The	research	material	was	represented	by	60	
individual	samples,	 collected	 from	March	2015	–	
May	 2015	 from	 dairy	 cow	 farms	 located	 in	 Cluj	
county.	 The	 samples	 were	 collected	 by	 groups,	
each	 group	 being	 in	 different	 stages	 of	 lactation	









by	 a	 preparation	 of	 the	 udder	 by	 washing.	 The	
first	drops	of	milk	were	rejected	in	order	to	avoid	
the	spreading	of	the	pathogens.	We	also	mention	
that	 in	 the	 tested	 farms	 the	 milking	 was	 done	
mechanically,	 followed	by	 the	 immediate	 cooling	
of	the	milk	at	2-4	oC.	
Automatic detection of SCC
The	 electronic	 device	 used	 for	 the	 determi-
nation	 of	 the	 SCC	 was	 a	 FossomaticTC FC	 (Foss,	
Germany).	 This	 device	 can	 be	 defined	 as	 a	
continuously	 operating	 fluorescent	 automatic	
microscope.	 Milk	 in	 contact	 with	 a	 specific	 dye	
forms	 a	 fluorescent	 complex,	 consequently	 to	
the	 attachment	 of	 the	 dye	 to	 the	 cell	 DNA.	 After	
staining,	 milk	 is	 presented	 under	 the	 form	 of	 a	











collected	 the	 somatic	 cell	 deposit	 using	 a	 loop	
and	spread	it	on	a	slide.	The	resulting	smear	was	
stained	using	the	Diff-Quick	staining	technique.	
RESULTS AND DISCUSSION   
The	 EU	 legislation	 specifies	 limits	 regarding	
the	number	of	 somatic	 cells	 for	 cow	milk,	which	





Class I, compliant	 milk,	 very	 good	 quality,	 with	
SCC	<200.000	cells/ml
Class II, compliant	milk, good	quality,	SCC	between	
200.000	and	400.000	cells/ml;
Class III, improper	milk, acceptable	 quality	 only	
for	 marketing	 the	 products	 within	 Romania,	
SCC	<400.000-1.000.000	cells/ml
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cows,	 respectively	 122.063	 ±	 69.768	 cells/ml,	
and	 the	 highest	 values	 in	 the	 VIth	 lactation,	with	
an	 average	 of	 627710	 ±	 605949	 cells/ml.	 The	
variation	coefficient	showed	low	values	within	the	
entire	period	of	sampling,	which	suggests	that	the	
SCC	 parameter	 was	 determined	 accordingly.	 We	
can	state	 thatthe	 lactation	number	has	a	specific	





efficiency	 and	 hygiene	 status.	 The	 number	 of	
cells	 in	 the	milk	 of	 each	 cow	 can	 constitute	 the	
objective	 of	 periodic	 monitoring	 data,	 which	
allows	 us	 to	 establish	 the	 incidence	 of	 mastitis	
within	 the	 population,	 a	 better	 follow-up	 and	 a	
more	 efficient	 therapy.	 The	 fact	 that	 the	 somatic	
cell	level	in	milk	collected	during	the	first	lactation	
is	low	and	the	increase	is	seen	only	starting	with	
the	 IInd	 lactationmight	 lead	 to	 the	 idea	 that	 the	
preventive	measures	taken	on	a	farm	level	during	
the	exploitation	of	cows	are	inefficient.	
Our	 results	 are	 in	 accordance	with	 the	 ones	
published	by	Węglarz	et al.	(2008),	which	indicated	
the	fact	that	the	SCC	increases	along	with	age,	stage	
of	 lactation,	 but	 these	alterations	are	 considered	
physiological	 only	 in	 the	 case	 of	 healthy	 cows.	
When	an	 inflammatory	disease	occurs,	 the	count	







up	 to	 the	 sixth	 lactation	 (514380	 cells/ml).	 The	
shift	 in	dynamics	of	 the	SCC	parameter	 for	 the	6	












Based	 on	 the	 cytological	 examination	 we	
classified	 the	 60	 analyzed	 samples	 from	 the	
standpoint	 of	 hygiene	 quality	 in	 the	 following	
categories:	
-	 Milk	 from	 cows	 with	 exudative	 inflammatory	
affections	 (acute	mastitis),	 clinically	expressed	
(13.33%);	
-	 Milk	 from	 healthy	 cows	 presenting	 exudative	
inflammatory	processes	of	the	mammary	gland,	
with	 no	 clinical	 expression	 (chronic	 mastitis)	
(28.33);
-	 Milk	 from	 clinically	 healthy	 cows,	 without	
inflammatory	processes	of	the	mammary	gland	
but	microbially	contaminated	(16.66%);	
-	 Milk	 from	 clinically	 healthy	 cows	 (41.66%),	
without	 inflammatory	 processes	 of	 the	















Min. SCC value 
(cell/ml)
Max. SCC value 
(cell/ml)
I 10 122063 69768.1 0.57 53900 246000
II 10 500100 666816.05 1.33 124000 2347000
III 10 520300 617362.6 1.18 6000 2094000
IV 10 686100 824640.4 1.20 194000 2878000
V 10 545000 304976.5 0.55 139000 1031000
VI 10 627710 605949.1 0.96 385000 2348000
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cells,	 the	 cytological	 diagnosis	by	 lacto	 sediment	
technique	can	constitute	a	useful	diagnosis	method	
for	surveillance	of	the	hygienic	quality	and	also	the	
health	 status	 of	 milk	 available	 for	 consumption.	
The	 corroboration	 of	 the	 lactocytogram	 with	
the	 counting	 techniques	 has	 a	 lot	 of	 advantages,	
such	 as	 the	 possibility	 to	 differentiate	 between	
mastitis	milk	and	colostrum	or	late	stage	milk,	the	
possibility	 to	 identify	 microbially	 contaminated	
milk	and,	last	but	not	least,	identify	milk	obtained	
in	 more	 or	 less	 hygienic	 conditions.	 Correlating	
the	 results	 of	 somatic	 cell	 counting	 with	 the	
cytological	exam	we	found	that	of	the	total	amount	
of	samples,	43.38%	were	negatively	correlated.	
CONCLUSION   
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difficult	 to	 diagnose,	 given	 the	 fact	 that	 there	
are	 no	 sensory	 alterations.	 The	 configuration	
of	 cell	 population	 was	 represented	 mainly	 by	
filtration	cells,	polymorphonuclears,	lymphocytes,	
macrophages	 in	 different	 stages	 of	 activation	
and	 respectively,	 epithelial	 cells.	 Considering	 the	
results	of	this	study,	we	recommend	the	periodic	
health	 monitoring	 of	 the	 mammary	 gland	 by	
determining	 the	 SCC	 not	 only	 in	 bulk	 tank	milk	





under	 the	 frame	 of	 the	 Applicative	 partnership	
projects,	PCCA	no.153/2014
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